Introduction
This work was initiated by the problems of storage and processing of measured response data of analog circuits normally used by the fault dictionary techniques in fault localization 1], 2]. We explore the possibility of data compression of a series of real numbers representing given response data. In particular, we are looking for some data compression function that would enable us to determine for any two given responses y 1 , y 2 , : : :, y n and z 1 , z 2 , : : :, z n whether z i y i holds for all i merely on the basis of their compressed response data (i.e., signatures). If such data compression function existed, regions that characterize the response of a circuit could be simply described by the signatures of their margins. Besides, it would also be possible to determine from the signature of the response if the operation of a circuitunder-test lies in the given region or not. More details on the state-of-the-art and practical background on this issue are given in 3].
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Note that the theorem is clearly no longer true for k = n, as can be seen by considering the identity map. We also point out that by similar, but a little more careful, argument one can obtain the same result also for rational functions. In the rest of this section we assume that all functions are di erentiable.
Let J f (Y ) be the Jacobian matrix of the mapping f in Y . 
